Pacific. By a simple extrapolation, the global ocean is estimated to be a net sink of 10 (3 to 13) Gg of methyl bromide per year from the atmosphere, with the range including a factor of 2 uncertainty in the piston velocity.
Introduction
The surface ocean partial pressure of methyl bromide was sampled with two equilibrators, one being similar in Methyl bromide is the most abundant carrier of organic design to that of R. F. Weiss (Scripps Institution of bromine in the troposphere, accounting for about 54% of Oceanography) [Butler et al., 1988] , and the other intotal organic bromine near the tropical tropopause corporating a semipermeable membrane [Groszko and [Schauffler et al., 1993] . The potential effect of bromine Moore, 1998 ]. Air samples were pumped into electroon stratospheric ozone has prompted research on the polished steel canisters with a portable steel diaphragm atmospheric budget of methyl bromide, including the sampling pump at the upwind rail of the ship and analyzed potential source or sink due to the global ocean. In the most recent reports, the ocean has been estimated to be a net sink for tropospheric methyl bromide, due to widespread undersaturation in surface seawater in the eastern Pacific, central Atlantic, and Southern Oceans [Lobert et al., 1995 [Lobert et al., , 1996 [Lobert et al., , 1997 .
In this work, measurements have been made of methyl bromide partial pressure and concentration in surface water in the Labrador Sea, the NW Atlantic Ocean, and on a transect of the central Pacific Ocean. An estimate of the net global air-sea flux of methyl bromide has been made based on these measurements, calculated exchange velocities, and an extrapolation to the global ocean. Peak areas for all the analyses were calibrated with a gravimetrically prepared standard gas containing 98.85 parts per billion by volume of methyl bromide in nitrogen.
The standard gas was injected into the purge gas stream with a Hamilton gastight syringe in quantities from 5 to 100 gL. The response was linear. The same samples, analytical equipment, and procedure were used to study methyl chloride and are described in greater detail by .
A reproducibility test was conducted by analyzing an air sample from the same canister three times in succession, beginning immediately after collection. In this test, the instrumental precision was found to be +2% (95% confidence interval). Also, a comparison test over 29 pairs of methyl bromide measurements revealed no significant difference between the two equilibrators at the 90% confidence level [Groszko and Moore, 1998 ].
Fluxes were calculated using the exchange velocity relationship of Wanninkhof [1992] , climatological winds from the Compiled Ocean Atmosphere Data Set (COADS) [Woodruff et al., 1987] , and solubilities according to the formula given by De Bruyn and Saltzman [1997] .
Results and Discussion
The mean atmospheric mixing ratios were found to be 11.4 +_ 0. deviation). In the calculation of these means, both data sets have been included, and each data point has been weighted by the cosine of the latitude to account for the relative mass of the atmosphere at that latitude. The northern/southern interhemispheric ratio, using both data sets, was found to be in the range 1.10 to 1.18 (95% confidence interval). Table 1 shows a comparison of mean atmospheric mixing ratios between this study and three others. The values from this study agree very closely with the others in the northern hemisphere. The southern hemisphere mean found in this study appears to be somewhat higher than those of other studies, though it is within the variability reported by Lobert et al., [1996] . In the atmospheric results reported above, the northern hemisphere mean is calculated from a compilation of data from both cruises. However, the two cruises were in different months of the year, and Wingenter et al. [1998] have reported a seasonal variation in tropospheric methyl bromide. Therefore, to remove possible seasonal effects on the calculation of the interhemispheric ratio, the northern hemisphere tropospheric means have also been calculated separately for the two data sets. These means are 11.3 + 0.6 (July 1995 on the North Atlantic) and 11.7 + 0.9 (October 1995 on the North Pacific). The interhemispheric ratio is 1.17 + 0.08 for October, calculated with only Pacific data. This is at the lower end of the other ratios reported in Table 1 For each area, the mean flux calculated from equilibrator measurements was multiplied by the area fraction and the total ocean surface area of 3.6 x 108 km 2 [Broecker and Peng, 1982 ] to determine the flux. This is summarized in Table 2 . Several other unquantified uncertainties affect this estimate, including the uncertainty in the area fractions, and the assumption that this relationship with temperature is globally applicable. In particular, Lobert et al. [1995] concluded that coastal and upwelling regions are sources of methyl bromide to the atmosphere, independent of SST, a possibility which is not accounted for in this estimate.
By this method
The measured partial pressures from equilibrator samples from the Atlantic and Pacific data sets were converted to concentration anomalies, which were then plotted as a function of sea surface temperature (SST) (Figure 4) . This revealed an unexpected pattern of increasing concentration anomaly at low temperatures, up to 17øC and decreasing values above that temperature. Qualitatively, both the Atlantic and Pacific samples display the same pattern, though there is an offset between them at temperatures above 18øC. There was no a priori reason to expect this relationship because the methyl bromide concentration in surface seawater could depend on many other factors such as biological productivity, species composition, atmospheric exchange rate (wind velocity), and the concentration of potential precursor compounds. Nevertheless, the observed relationship has a utility because it can be used to partition the ocean into source and sink regions to estimate the net global air-sea flux.
To make this partition, a bimodal function of SST, linear up to 17øC and quadratic at higher temperatures, was fit to the concentration anomaly data by least squares. The Negative fluxes are from air to sea. Uncertainties are 95% confidence intervals of the mean.
However, due to the relatively vast areas of warm, 
